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1
ROOF BOLT

BACKGROUND OF THE INVENTION

This invention relates generally to mining roof bolts

and, more particularly, to a roof bolt adapted to be
anchored within a bore in the mine roof by resin adhe-
sive material.

The existing roof bolts, such as shown, for example,
in U.S Pat. No. 3,940,941, comprise a rod, usually
formed of metal bar stock of the type used to reinforce

concrete (“rebar”). Installation of the bolt in the roof of

a mine includes the steps of: drilling a bore in the roof,
inserting charges of unmixed resin therein, inserting the
rod into the bore, mixing the resin by rotating the rod
and, in a “fully grouted” system, continuing the applica-
tion of pressing force until the resin has hardened
thereby securing the rod to the roof. In ‘“point an-
chored” and simultaneous “point anchored” and “fully
grouted” bolting systems, such as shown, for example,
in U.S. Pat. No. 4,303,354, only enough fast setting resin
1s provided in the bore to secure the bolt at its upper end
and along the upper portion of its length to the surfaces
of the roof defining the bore. The bolt may be three or
more feet long, a relatively long lower portion of the
‘length is then ungrouted (for “point anchored” bolt
system) or filled with a slow setting resin (for simulta-
neous “‘point anchored” and “fully grouted™ bolt sys-
tem). Rotating the nut after the fast setting resin in the
upper portion of the bore hardens with the nut pressing

up against a roof bolt plate, but before the slow setting
resin of the simultaneous “point anchored” and *“‘fully
grouted” system has hardened, tensions the lower por-

tion of the bolt and effects a clamping or compressing of

the roof strata between the hardened fast setting resin
and the roof plate.

The existing roof anchoring bolts in the “fully
grouted’, “point anchored”, and simultaneous ‘“‘point
anchored” and *‘fully grouted” bolting systems provide
insufficient mixing of the resin upon rotation of the bolt
to achieve the desired degree of homogenization of the
resin. The incomplete mixing of the resin components
upon hardening of the resin results in a lower than opti-
mal bonding of the resin.

Among the several objects and features of the present
invention may be noted the provision of a roof bolt for
anchorage 1n a hole in the roof of a mine which is capa-
ble of quickly and thoroughly blending the resin adhe-
sive; the provision of such a bolt which has increased
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load supporting capacity; the provision of such a roof 50

bolt which can be formed by modifying commercially
available resin bonded bolts; the provision of such a bolt
which can be readily installed in the roof of the mine by

standard roof bolting machines; and the provision of

such a roof bolt which is of relatively simple and inex-
pensive construction.

Generally, the roof bolt of the present invention is
adapted to be inserted into a hole drilled in a roof of an
underground passage. The bolt 1s to be anchored in the
hole by resin adhesive held in a bag inserted into the
hole prior to the insertion of the roof bolt. The roof bolt
punctures the bag upon insertion into the hole, and then
the bolt 1s rotated about its longitudinal axis to facilitate
setting the resin for anchoring the roof bolt in the hole.
The roof bolt comprises a bar and a plurality of tabs on
the bar at locations spaced longitudinally thereof. The
tabs project radially outwardly from the bar for thor-
oughly blending the resin adhesive upon rotation of the
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bar thereby improving the bond of the resin adhesive to
the bolt and for providing a support against loads di-
rected generally outwardly of the hole.

Other objects and features will be in part apparent
and in part pointed out hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a fragmentary section through a bore in the
roof of a mine showing the package of resin components
therein and the improved roof bolt of this invention as
initially inserted in the bore;

FIG. 2 1s a fragmentary section similar to FIG. 1
showing the roof bolt fully inserted into the bore with
the resin surrounding the roof bolt;

FIG. 3 is a fragmentary section showing the roof bolt
in a fully inserted position and a cable hanger attached
to the threaded end of the bolt extending from the bore;

FIG. 4 1s a side elevation of the roof bolt showing the
tabs attached thereto; and

FIG. § 1s a plan view of the bolt with the tabs at-
tached thereto.

Corresponding reference characters indicate corre-

sponding parts throughout the several views of the
drawings.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings, a roof bolt con-
structed according to the principles of this invention for
supporting a roof 1n a mine is indicated generally at 20.

Like conventional resin anchored bolts, the bolt 20 may
be formed of metal bar stock of the type used to rein-

force concrete (i.e. “rebar”) having a pattern of ridges
22 on its surface. The roof bolt 20 comprises a bar 24
with a plurality of tabs 26 on the bar 24 at locations
spaced longitudinally thereof at approximately 2 inch
intervals as indicated in FIG. 4. It has been found that
an approximate 2 inch spacing of the tabs 26 produces
particularly good blending of the resin 28. However, it
1s to be understood that the tabs 26 may have other
spacing and still fall within the scope of this invention.
Each tab 26 projects radially outwardly from the bar 24
and comprises a substantially flat lead mixing face 30
which contacts and displaces the resin adhesive 28 upon
rotation of the bolt 20 about its longitudinal axis A for
thoroughly blending the resin adhesive 28 thereby im-
proving the bond of the resin 28 to the bolt 20. The tab
26 has a generally downward facing surface 32 lying in
a plane oblique to the actual longitudinal axis A of the
bolt and inclining radially outwardly from the bar 24.
The surface 32 is adapted to engage the hardened resin
adhesive 28 to provide a support for the bolt 20 against
loads directed generally outwardly of the bore B.

The roof bolt 20 is adapted to be inserted into a hole
B dnilled in a roof of a mine, generally indicated at R.
The roof bolt 20 is anchored in the hole B by resin 28
inserted into the hole B prior to the insertion of the roof
bolt 20. The resin 28 is typically a two-component
charge (not shown 1n the figs.), preferably comprising a
polyester resin material as one component and a perox-
ide hardener as the other, such as the product sold
under the name Quickset Type ‘B’ by DuPont de Ne-
mours & Co. The charge of resin components 28 1s
sufficient 1n amount to provide enough resin 28 to fill
whatever space there may be at the upper end of the
bore 36 above the upper end of the bolt 38 and at least
part of the annular space 40 surrounding the bolt 20
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- when fully inserted in the bore B. The resin components
are packaged in a breakable, plastic two-compartment
package 34 resembling a sausage. The components are
separately encased in the package 34 to keep the com-

ponents 1solated until the package 34 is ruptured by the
bolt 20 when the bolt 20 is inserted into the bore B.

Once the package 34 is ruptured, the components flow
together and begin to harden. However, without mix-
ing, the components do not blend together so thor-
oughly as to harden the resin 28 as rapidly and uni-
formly as desirable.

Shortly after the insertion of the bolt 20 into the bore
B or, preferably, simultaneous with the insertion, the
bolt 20 1s rotated for mixing the two components of the
resin 28. Such rotation is effected by means of the drill
element of a conventional roof bolting machine (not
shown), the bolt 20 being spun rapidly (i.e. 200-250
rpm) for about three seconds. In the illustrated embodi-
ment, the roof bolt 20 is threaded at an end of the bar 42
protruding from the hole B, and includes a nut 44 which
is threadable onto the end of the bar 42 and a bearing
plate §0.

The tabs 26 on the bar 24 of the bolt 20 project radi-
ally outwardly from the bar 24, and each tab 26 has a
substantially flat lead mixing face 30 which displaces
the unmixed components in the annular space 40 upon
rotation of the bolt 20 about its longitudinal axis A. The
rapid dispersion of the components in the annular space
40, due to the rotation of the tabs 26, thoroughly and
quickly blends the components resulting in a substan-
tially homogeneous resin mixture 28. The homogenized
resin 28 hardens quickly and provides a stronger bond
of the resin 28 to the roof bolt 20 as compared to previ-
ous bonds of the resin to the bolts without the tabs. The
bolt 20, when fully inserted in the bore B, is positioned
substantially all the way up to the upper end of the bore,
generally indicated at 36, to minimize the amount of
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resin 28 between the upper end of the bolt 38 and the

upper end of the bore 36 where thorough mixing of the
components by rotating the bolt 20 is difficult.

After the components 28 have been thoroughly
mixed, the rotation of the bolt 20 is stopped and the bolt
20 1s held from below a few more seconds (e.g., 8-12
seconds) while the material 28 is allowed to harden in
place in the bore B around the bolt 20, thereby securing
the bolt 20 in the bore B. The tabs 26 on the bar 24 of the
bolt 20 each have a generally downward facing surface
32. The generally downward facing surface 32 engages
the hardened resin 28 to provide support for the bolt 20
against loads directed generally outwardly of the hole.
Consequently, the roof bolt 20 provides an increased
load supporting capacity over conventional bolts. The
increased load supporting capacity enables the roof boit
20 to be utilized in further mining operations, such as a
support for cable hangers 46.

The improved roof bolt 20 of the present inven-
tion—the Taylor Tab bolt—was tested against a stan-
dard resin bolt by anchoring both bolts into one inch
diameter bores drilled in the roof of a mine. The im-
proved bolt tested was the above-described preferred
embodiment comprising a single row of tabs spaced
along the longitudinal axis of the bolt at two inch inter-
vals. The improved bolt was spun for three seconds and
allowed to set for approximately eight seconds. The
standard resin bolt was anchored into the bore follow-
ing the anchoring procedures for standard resin bolts.
As the Table indicates, the standard resin bolt was
pulled out of the hole under a load of approximately
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29,000 psi. The improved bolt, however, was never
pulled from the hole and the test was dlscontmucd at a

load of 41,000 psi.

TABLE 1
The Improved “Taylor Tab™ bolt v. Standard Resin Bolt
Taylor Tab Standard
Load (psi) (Inches of deflection)

8,000 005 005
26,000 021] 070
28,000 022 110
30,000 025 e
35,000 030 M
41,000 038 res

®e3% indicates that the bolt was pulied from the hole.
Note: Both bolts were #5 x 36"

As illustrated in FIG. 3, the roof bolt 20 i1s adapted to
support a cable hanger 46 for holding cable, gencral]y
indicated at C, along the roof R of the mine. The
threaded outer end of the bolt 42 protrudes a distance
sufficient to permit the nut 44 and spacer 48 of the cable
hanger 46 to be rotatably connected to the roof bolt 20.
After the cable hanger 46 is connected to the roof bolt
20, the cable C can be supported by the hanger 46.

In view of the above, it will be seen that the several
objects of the invention are achieved and other advanta-
geous results attained.

As various changes could be made in the above con-
structions without departing from the scope of the in-
vention, it is intended that all matter contained in the
above description or shown in the accompanying draw-
ings shall be interpreted as illustrative and not in a limit-
Ing sense.

What 1s claimed is:

1. A roof bolt adapted to be inserted into a hole
drilled 1n a roof of an underground passage, and to be
anchored in the hole by resin adhesive held in a bag
mserted into the hole prior to the insertion of the roof
bolt, the roof bolt puncturing the bag upon insertion
into the hole and being rotated about its longitudinal
axis to facilitate setting the resin adhesive for anchoring
the roof bolt in the hole, the bolt comprising a unitary
bar having a length substantially at least as great as the
depth of the hole in the roof, a portion of the bar being
received in the hole upon insertion of the bolt therein, a
plurality of tabs on the bar at locations spaced longitudi-
nally of the bar at intervals along substantially the entire
portion of the bar received in the hole, the tabs project-
ing radially outwardly from the bar for thoroughly
blending the resin adhesive along substantially the full
depth of the hole upon rotation of the bar thereby im-
provin g the bond of the resin to the bolt and for provid-
ing support against loads directed generally outwardly
of the hole.

2. A roof bolt as set forth in claim 1 wherein the tabs
each have a generally downward facing surface for
engagement with the hardened resin adhesive thereby
supporting the bolt against loads dlrected generally
outwardly of the hole.

3. A roof bolt as set forth in claim 2 wherein the
generally downward facing surface lies in a plane
oblique to the central longitudinal axis of the bolt and
inclining radially outwardly of the bar.

4. A roof bolt as set forth in claim 1 wherein the
outwardly projecting tabs each have a substantially flat
lead mixing face lying in a plane generally perpendicu-
lar to the direction of rotation of the bolt about its longi-
tudinal axis, the mixing face displacing the resin adhe-
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sive upon rotation of the bolt for facilitating the homog-
enization of the resin adhesive.

3. A roof bolt as set forth in claim 1 wherein the tabs
are spaced at intervals of one-half inch or greater.

6. A roof bolt as set forth in claim § wherein the tabs
are spaced at intervals of 4 inches or less.

7. A roof bolt as set forth in claim 1 wherein the tabs
are. spaced at approximately 2 inch intervals.

8. A roof bolt as set forth in claim 1 wherein the bolt
further comprises a cable hanger adapted for connec-
tion to the bar and disposed outside the hole for sup-
porting cable and the like from the roof.

9. A full grouted mine roof bolting system comprising
a resin adhesive-filled bag and a bolt, the bolt compris-
ing a unitary bar, a plurality of tabs on the bar at loca-
tions spaced longitudinally thereof, the bolt being
adapted for insertion into a hole drilled in a roof of an
underground passage, the ar having a length substan-
tially at least as great as the depth of the hole in the roof
such that a portion of the bar is received in the hole
‘upon 1nsertion of the bolt therein, the tabs being dis-
posed at intervals along substantially the entire length
of the portion of the bar received in the hole, the bar
being adapted to be anchored in the hole by resin adhe-
sive held in the bag inserted into the hole prior to the
insertion of the roof bolt, the roof bolt puncturing the
bag upon insertion into the hole and being rotated about
its longitudinal axis to facilitate setting the resin adhe-
sive for anchoring the roof bolt in the hole, the tabs
projecting radially outwardly from the bar for thor-
oughly blending the resin along substantially the full
depth of the hole adhesive upon rotation of the bar
thereby improving the bond of the resin adhesive to the
bolt and for providing supporting against loads directed
generally outwardly of the hole.

10. A mine roof bolting system as set forth in claim 9
wherein the labs each have a generally downward fac-
ing surface for engagement with the hardened resin
adhesive thereby supporting the bolt against loads di-
rected generally outwardly of the hole.

11. A mine roof bolting system as set forth in claim 10
wherein the generally downward facing surface liesin a
plane oblique to the central longitudinal of the bolt and
inclining radially outwardly of the bar.

12. A mine roof bolting system as set forth in claim 9
wherein the outwardly projecting tabs each have a
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substantially flat lead mixing face lying in a plane gener-
ally perpendicular to the direction of rotation of the bolt
about its longitudinal axis, the mixing face displacing
the resin adhesive upon rotation of the bolt for facilitat-
ing the homogenization of the resin adhesive.

13. A mine roof bolting system as set forth in claim 9
wherein the tabs are spaced at intervals of one-half inch
Or greater.

14. A mine roof bolting system as set forth in claim 13
wherein the tabs are spaced at intervals of 4 inches or
less.

15. A mine roof bolting system as set forth in claim 9
wherein the tabs are spaced at approximately 2 inch
intervals.

16. A mine roof bolting system as set forth in claim 9
wherein the bolt further comprises a cable hanger
adapted for connection to the bar and disposed outside
the hole for supporting cable and the like from the roof.

17. A roof bolt adapted to be inserted into a hole
drilied in a roof of an underground passage, and to be
anchored 1n the hole by resin adhesive held in a bag
inserted into the hole prior to the insertion of the roof
bolt, the roof bolt puncturing the bag upon insertion
into the hole and being rotated about its longitudinal
axis to facilitate setting the resin adhesive for anchoring
the roof bolt in the hole, the bolt comprising a bar, a
plurality of tabs on the bar at locations spaced longitudi-
nally thereof at approximately 2 inch intervals, the tabs
projecting radially outwardly from the bar and com-
prising a substantially flat lead mixing face which
contacts and displaces the resin adhesive upon rotation
of the bolt about its longitudinal axis for thoroughly
blending the resin adhesive thereby improving the bond
of the resin adhesive to the bolt, and a generally down-
ward facing surface for providing support against loads
directed generally outwardly of the hole.

18. A roof bolt as set forth in claim 17 wherein the
bolt further comprises a cable hanger adapted for con-
nection to the bar and disposed outside the hole for
supporting cable and the like from the roof.

19. A roof bolt as set forth in claim 17 wherein the
tabs are spaced at said 2 inch intervals in a single row
along the entire length of a portion of the bar received
in the hole upon insertion of the bolt therein, the bar

having a length greater than the depth of the hole.
* * % * % .
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